CALCULUS Derivatives. Tangent Line (V)

1 —2r —1
1. Find the equation of the tangent line of the slope m = 9 to the graph of the function: f(z) = ?)Iﬁ
x
Find also the point of tangency Q.
- - - —1 . —2r+3
2. Find the equation of the tangent line of the slope m = > to the graph of the function: f(x) = e
r —
Find also the point of tangency Q.
. . . . -3z -3
3. Find the equation of the tangent line of the slope m = 3 to the graph of the function: f(z) = 3
—r—
Find also the point of tangency Q.
. . . 1 . —x—1
4. Find the equation of the tangent line of the slope m = 3 to the graph of the function: f(z) = 5 T
T
Find also the point of tangency Q.
. . . 3 . —3x+3
5. Find the equation of the tangent line of the slope m = 1 to the graph of the function: f(x) = ———.
—r
Find also the point of tangency Q.
. . . . 20 +1
6. Find the equation of the tangent line of the slope m = —1 to the graph of the function: f(x)= T
“r_
Find also the point of tangency Q.
. . . 9 . 2z — 1
7. Find the equation of the tangent line of the slope m = 1 to the graph of the function: f(z) = 313
x
Find also the point of tangency Q.
. . . 1 . 2x
8. Find the equation of the tangent line of the slope m = 3 to the graph of the function: f(z) = 1
—x
Find also the point of tangency Q.
. . . . z+1
9. Find the equation of the tangent line of the slope m = —3 to the graph of the function: f(z) = ) T
Tz —
Find also the point of tangency Q.
. . ) -2 . 2x
10. Find the equation of the tangent line of the slope m = 3 to the graph of the function: f(z) = 3.3
37—

Find also the point of tangency Q.
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CALCULUS Derivatives. Tangent Line (V)

Solutions:
d —2z—-1 1
1. fl(z) = — ’ = <« Find the first derivative of the function.
dz 3z +1 (3x +1)2
1 1
— = Use: m = f/
9~ Brr1? < Use: m = f'(x)
2 -1+ .
Bx+1)*=9 3x+1=4=3 T=—7 <« Solve for x. » There are two solutions:
—4 N (=21 —
Solution 1: = 3 y1 = ((3))(343))+ 7 = o Point of tangency: Q1 = (_74, _75)
Equation of t t line: i) -~ =1y4 U
quation of tangent line: v=\l9)=91* (3 or y=g5T+ 5
2 -2)(3)-1 -7
Solution 2: X9 = g Yo = ((3))((33))+ 1 = ? Point of tangency: QQ = (%, %7)

=7 1 2
Equation of tangent line: y— ( > =— [gc — (3)] or y = %x + _T273

d -2 3 -2
2. fl(z) = P 2;;&_2 = G —2)2 <« Find the first derivative of the function.
—1 —2
- Use: m = !
5 (2 —2) < Use: m = f'(x)
, — 2429 -
(2x—2)*=4 20 —2 =42 T=— Solve for x. » There are two solutions:
-2)0)+3 -3
Solution 1: z1=0 Y1 = ((2))((()))_—|—2 =5 Point of tangency: @1 = (0, %3)
: : -3 —1 -1 -3
Equation of tangent line: v-\l5 =% [z — (0)] or y=5c+ 35
—-2)(2 -1
Solution 2: To =2 Yo = M =5 Point of tangency: Q2 = (2, _71)
. . —1 —1 —1 1
Equation of tangent line: v-{5)=% [ — (2)] or y==5z+3
d -3z —
3. fl(x) = 1 _3;_ 23 = (_x?)_ 2)? <« Find the first derivative of the function.
3
3= m <4 Use: m = f/(ﬂj)
, — 241 ,
(—x—2)*=1 —rx—2==1 r=——7 4 Solve for x. » There are two solutions:
: (=3)(=1) -3 :
Solution 1: = —1 Y1 = =0 Point of tangency: @1 = (—1,0)
(=D (=1 -2
Equation of tangent line: y—(0) =3[z —(—1)] or y=3x+3
. (—=3)(=3) -3 )
Solution 2: Ty = —3 Yo = =6 Point of tangency: Q2 = (—3,6)
(=1 (=3) -2
Equation of tangent line: y—(6) =3[z —(-3)] or y=3x+15
’ d —z-1 3 . o .
4. f'(z) = <« Find the first derivative of the function.

Tdz2r—-1  (22-1)?2
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CALCULUS Derivatives. Tangent Line (V)

1
L < Use: m = f'(x)

3 (2z-1)?
) — 143 ,
2z —-1)*=9 20 —1=43 T=——— 4 Solve for x. » There are two solutions:
-1)(-1)—-1
Solution 1: z1=-1 Y1 = ((2))((_1))_ T = 0 Point of tangency: @1 = (—1,0)
. . 1
Equation of tangent line: y—(0) = 3 [z — (—1)] or y=37+ %
-1)(2) -1
Solution 2: To =2 Yo = ((2))(2))_1 =-1 Point of tangency: Q2 = (2,—1)
1
Equation of tangent line: y— (1) = 3 [z — (2)] or y=3r+ 35
d -3 3 3
5. f'(z) = e TS o) <« Find the first derivative of the function.
xr - -z
3 3
1= 2)? < Use: m = f'(z)
, 042 .
— = — = = Vi . W :
(—x)* =4 x =2 x T Solve for x » There are two solutions
-3) (2
Solution 1: Ty =2 Y1 = E_i; EQ; i(?; = g Point of tangency: @1 = (27 %)
. . 3 3 3
Equation of tangent line: v={3)=1 [z —(2)] or y=37r+0
, -3)(-2)+3 9 .
Solution 2: To = —2 Yo = E_li E_2§ 10" 2 Point of tangency: Qo = (—2, %)
Equation of t t line: 7= 3 2 =32+6
quation of tangent line: v=\3)=1 [z — (—2)] or Yy =57+
d 2 1 —1
6. f'(z) = T _g;t 1= E— <« Find the first derivative of the function.
-1
—1= m < Use: m = fl(l')
) — 141 .
(—x—1)*=1 —x—1==#1 T=——"7 <« Solve for z. » There are two solutions:
2)(0 1
Solution 1: z1=0 Y1 = ((i)((());_ 1= -1 Point of tangency: Q1 = (0,—1)
Equation of tangent line: y—(=1)=—-1[z—(0)] or y=—x—1
2)(-2)+1
Solution 2: To = —2 Yo = ((_i)((_;)—’__ 7= -3 Point of tangency: Q2 = (—2,—3)
Equation of tangent line: y—(=3)=—-1[z — (-2)] or y=—-x—5
d 2x—-1 9
7. f'(z) = @3;6 T3 (Br 5 3)2 <« Find the first derivative of the function.
9 9
-—_= —mm— U‘ M = 4
1" Garae  YPem=l@
2 —3£2 .
= = = v . Wi :
Bx+3)" =4 3z +3 =22 x <« Solve for x » There are two solutions
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—5 2)(F2)-1 13
Solution 1: T = 3 Y1 = 23; E:}; 3 =% Point of tangency: Q1 = (_75, %)
1 _
Equation of tangent line: Yy — (63) = % {x — (;)} or Y= %x + %
-1 2)(F) -1 -5
Solution 2: To = 3 Yo = ES;E?;JFS =5 Point of tangency: Q2 = (%1, %5)
. . 5\ 9 -1 o
Equation of tangent line: Yy — %)= 1 T — 3 or y=3T+ 1
8. f'(x) d 2 2 <« Find the first derivative of the function
. = — = Vi Vi .
de —z+1 (—x+1)2
1 2
i Use: m = f!
3~ Cat1? < Use: m = f'(z)
9 —-1+£2 .
(—x+1)"=4 —z+1==2 x = T Solve for x. » There are two solutions:
. (2)(3)+0 .
Solution 1: =3 = =-3 Point of t : =(3,-3
olution 1 Y1 ENOES oint of tangency: Q1 = (3,—3)
1
Equation of tangent line: y—(-3)= 3 [ — (3)] or y=stx+ 32
2)(-1)+0
Solution 2: Ty = —1 Yo = ((_i)((_i)t_ = -1 Point of tangency: Qo = (—1,—1)
1
Equation of tangent line: y—(-1) = 3 [z — (—1)] or y=stx+ 35
d 1 —
9. f'(x) = P 23;—’—_ 1= 2 _31)2 <« Find the first derivative of the function.
-3
-3 = m < Use: m = f/(.’I?)
) —1+1 -
2z-1)*=1 2¢ —1=+1 = Solve for x. » There are two solutions:
, (1) (0) +1 ,
Solution 1: 1 =0 Y1 = =-1 Point of tangency: @1 = (0,—1)
(2)(0) -1
Equation of tangent line: y—(=1)= =3[z —(0)] or y=-3cx—1
| (1) (1) +1 .
Solution 2: o =1 Yo = =2 Point of tangency: Q2 = (1,2)
2) 1) -1
Equation of tangent line: y—(2)=-3[z—(1)] or y=—-3x+5
10. f'(z) d_ 2o 0 <« Find the first derivative of the function
. = — = Vi Vi .
dr -3z -3 (—3x—3)2
—2 —6
—_— = Use: m = f’
3 Car 37 < Use: m = f'(z)
9 ——3+3 )
(=3x-3)*=9 —3zx—-3=43 r=——— 4 Solve for x. » There are two solutions:
. (2)(0)+0 .
Solution 1: 1 =0 Y1 = =0 Point of tangency: @1 = (0,0)
(=3)(0) =3
-2
Equation of tangent line: y—(0) = 5 [z — (0)] or y=Zx+0
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Solution 2: To = —2 Yo = (7 = — Point of tangency: Qo = (72, _74)

-2
Equation of tangent line: Yy — > =— [z —(-2)] or y=Fr+ 3
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